Disposable biosensor based on enzyme immobilized on Au-chitosan-modified indium tin oxide electrode with flow injection amperometric analysis.
Indium tin oxide (ITO) electrode is used to fabricate a novel disposable biosensor combined with flow injection analysis for the rapid determination of H2O2. The biosensor is prepared by entrapping horseradish peroxidase (HRP) enzyme in colloidal gold nanoparticle-modified chitosan membrane (Au-chitosan) to modify the ITO electrode. The biosensor is characterized by scanning electron microscope, atomic force microscope, and electrochemical methods. Parameters affecting the performance of the biosensor, including concentrations of o-phenylenediamine (OPD) and pH of substrate solution, were optimized. Under the optimal experimental conditions, H2O2 could be determined in the linear calibration range from 0.01 to 0.5 mM with a correlation coefficient of 0.997 (n=8). The amperometric response of the biosensor did not show an obvious decrease after the substrates were injected continuously 34 times into the flow cell. The prepared biosensor not only is economic and disposable, due to the low-cost ITO film electrode obtained from industrial mass production, but also is capable with good detection precision, acceptable accuracy, and storage stability for the fabrication in batch.